Molecular karyotyping of patients with MCA/MR: the blurred boundary between normal and pathogenic variation.
Molecular karyotyping has revealed that microdeletions/duplications in the human genome are a major cause of multiple congenital anomalies associated with mental retardation (MCA/MR). The identification of a de novo chromosomal imbalance in a patient with MCA/MR is usually considered causal for the phenotype while a chromosomal imbalance inherited from a phenotypically normal parent is considered as a benign variation and not related to the disorder. Around 40% of imbalances in patients with MCA/MR in this series is inherited from a healthy parent and the majority of these appear to be (extremely) rare variants. As some of these contain known disease-causing genes and have also been found to be de novo in MCA/MR patients, this challenges the general view that such familial variants are innocent and of no major phenotypic consequence. Rather, we argue, that human genomes can be tolerant of genomic copy number variations depending on the genetic and environmental background and that different mechanisms play a role in determining whether these chromosomal imbalances manifest themselves.